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2004ĩūǉǯuɣíʚ RV 7.53E+18 6.6 Asano and Iwata(2009) ƀ** 
2005ĩȁęǯɀŬƫíʚ SS 7.80E+18 6.6 Asano and Iwata(2006) Ǐ 
2007ĩȯǧÇěíʚ RV 1.36E+19 6.7 Asano and Iwata(2011) Ǐ 
2007ĩūǉǯuɣƫíʚ RV 9.30E+18 6.6 Miyakoshi et al.(2008) Ǐ 
2008ĩĚœĎð°ʐíʚ RV 2.72E+19 6.9 Cultrera et al.(2013) ƀ 
2011ĩʅɾǯÄɼ,íʚ RV 2.13E+18 6.2 ƨɝĬ(2011a) Ǐ 
2011ĩʜęǯƉɼ,íʚ SS 8.38E+18 5.9 ƨɝĬ(2011b) Ǐ 
2011ĩȁěǯƷɯ;íʚ NM 9.58E+18 6.6 Ķʇ(2013) ƀ 
2013ĩƏƃǯÄɼ,íʚ SS 5.54E+17 5.8 ƍ~2(2014) Ǐ 
2013ĩƺɥěɬ,íʚ RV 5.47E+17 5.8 ƍ~2(2015) Ǐ 
2014ĩʅɾǯÄɼ,ŪĖ RV 2.76E+18 6.2 ƨɝĬ(2014) ƀ 
2016ĩǒƄíʚºʚ SS 1.74E+18 6.1 ƶɾ(2016) ƀ 
2016ĩǒƄíʚƄʚ SS 4.42E+19 7.1 ƶɾ(2016) ƀ 
2016ĩʬÑǯuɼ,íʚ SS 2.24E+18 6.2 y2(2016) Ǐ 
2018ĩěƐǯɀɼ,íʚ SS 3.34E+17 5.6 ÚǠ2(2018) Ǐ 
2018ĩÿʋÄɼ,íʚ SS 2.32E+17 5.5 ƶɾ(2018) Ǐ 








 2ʱ016ĩǒƄíʚºʚ- Sʰugito et al. (2016),ǗíɗƎ:üɿ-¦&<ŮĂyŪĖ*Ʈ"
%íȻíʚŪĖ,±Ǘǻɓ=%< íʱʚɃƜĒ*7>:íȻíʚŪĖ,±Ǘǻɓ
=%<6 ƄʰǸȌ&-íȻŪĖíʚ'%Ŕ" ƹʱĮʞr&ǝ2005ĩȁęǯɀŬƫíʚʰ
2007 ĩȯǧÇěíʚ 2ʰ007 ĩūǉǯuɣƫíʚ&-ʰǗíɗƎæʙ&"6íȻíʚŪĖ,ƀ
ǏŖŞ=%) ʱ"% Łʰ:=íʚÁǔŉ?ó*%íʚOA\?¶·<''  ʱ
 
2.3 Ç¢ 




200Galq,÷Ù  ʰ AVS30500m/sr,Ʌǀǎ-ɇƋĐɝ:Ñ;ʏ 2ʱ016ĩʬÑǯuɼ
,íʚ,4ʰɾÓ2(2018),ƄʚŶ'ĸʚŶ, H/VL^FTi, DNL¡ʮɾÓmȒɜ 2ʰ011ʯ7Î
Ȭ*%Ʌǀǎ?ɺČ%< AʱVS30-PSƔĖ,Ŋö?ó*ȕ±%< Kʰ-NET,PSƔĖ
30m*ǃ)Ʌǀǎ-Kanno et al.(2006),ĵ(2.1)&ȕ±  ʱ
íʚ Length(km) Width(km) Strike Dip Ʌǀɋʄť 
2000ĩʬÑǯɀɼíʚ 33 21 150 90 12 
2003ĩĎðǯÄɼ,íʚ* 12, 6 10, 6 186, 220 52, 45 11 
2004ĩūǉǯuɣíʚ 28 18 212 47 12 
2005ĩȁęǯɀŬƫíʚ 26 18 122 87 5 
2007ĩȯǧÇěíʚ 30 16 58 60 5 
2007ĩūǉǯuɣƫíʚ 28 18 30 40 7 
2008ĩĚœĎð°ʐíʚ 43 17 209 40 15 
2011ĩʅɾǯÄɼ,íʚ 20 12 35 43 17 
2011ĩʜęǯƉɼ,íʚ 6 10 31 80 19 
2011ĩȁěǯƷɯ;íʚ* 26, 14 16, 16 158, 125 62, 60 13 
2013ĩƏƃǯÄɼ,íʚ 12 7 165 80 19 
2013ĩƺɥěɬ,íʚ 11 11 179 65 7 
2014ĩʅɾǯÄɼ,íʚ 20 15 25 61 12 
2016ĩǒƄíʚºʚ 15 13 211 87 11 
2016ĩǒƄíʚƄʚ 40 16 235 88 7 
2016ĩʬÑǯuɼ,íʚ 20 16 162 88 14 
2018ĩěƐǯɀɼ,íʚ 7 9 330 85 13 



















čŭ< IʱATùĦǔŉ?ʏ'&ʚǄǔŉ,Ŋö,4?ÐųȢƌƂľ=< )ʱ ǟʰ
ɾƴmʅĔ(2005),IATùĦǔŉ-ɇƋÅʇ? 160ȅ'%;ʰȻʞƱ,Ľʟ7Þ3=%<
6ƄǸȌ,ɇƋƇ'ǳǭ%)ʱǟIATùĦǔŉ,ĐɝàƂģ 0.1-5.0 ȅ&<





 Ł:=íʚóǩq,ĹʚɅǀɋʄ:ʰRotD50ʮBoore et al, 2006ʯ,ƩĨ½ɰİņȔL^FTi?











* tʰ-ņȔL^FTi,àƂ mʰ-Øíʚ,Ʌǀǎť Rʰesobs, j-Ʌǀǎ j,ɅǀȣĐ½ɰİņȔL
^FTiʰResGMPE, j-Ʌǀǎ j ,L^FTiɤʘƾȼĵ:ȕ±=<ƛǅ½ɰİņȔL^FTiʰ







ĹʚɅǀɋʄť?Ȼ 2.2*ǽʱØíʚ'7Ƙ+ 5-20ȇİ,ĹʚɅǀɋʄ?ǟ<'&  ʱ
 L^FTiɤʘƾȼĵ*-ʰŮƄê°,íʚ?x'%ƙȘ= Morikawa and Fujiwara(2013),d
Si?ǟ ʱ=*9; íʰʚɃƜ8ŪĖžǶɤʘ íʰʚOA\ʰƶɼ9/ƻɼ,íǩƙɱ?ɕű










=ɕűüťØǤ)<6ʰŁ:=<ǪǨüťʮ. PGA PʰGV SʰAʯ,¡7ɤʘƾȼĵ*
9"%Ǥ)<ʱ¨ȹǸȌʮSomerville, 2003ʯ',Ƨɨ,Ʌǎ:Abrahamsonand Silva(1997),L^FT



























* tʰ-ņȔL^FTi,àƂ nʰ-ɇƋĐɝ'íʚťʮSomerville(2003)&- 10ʯʰm-Ø
íʚ,Ʌǀǎť Rʰesobs, i,  j-íʚ iʰ Ʌǀǎ j,ɅǀȣĐ½ɰİņȔL^FTi RʰesGMPE, i,  j-íʚ iʰ Ʌ
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ǀǎ j,L^FTiɤʘƾȼĵ:ȕ±=<ƛǅ½ɰİņȔL^FTiʰAll Average-n,íʚ,





<6 ƧʰɨǨǺɡ)íǩ*ɸǟ&<L^FTiɤʘƾȼĵƁ3=< ʱq,Ʌǎ: ƄʰǸȌ
&-Somerville(2003)&ǟ:=Abrahamson and Silva(1997),L^FTiɤʘƾȼĵ șʰê,Ơtï
ɤʘƾȼĵ,ʆǦ\kKBFTʮNext Generation of Ground Motion Attenuation Model (NGA) projectʯ&ŝ




;ª=2ĵ- Vs=1500m/sȇİ,Ǻɡíǩ*ɸǟ& Mʰorikawa and Fujiwara(2013)-ɇƋĐɝíʚ,
Ç²A]lTOnb')<ɤʘƾȼĵ&<ʱrʰØL^FTiɤʘƾȼĵ*#%ɕű<  ʱ
 
2.4.2 Abrahamson and Silva(1997)APTNRUÎá¥Ã  
Abrahamson and Silva(1997)-x*șê&ǦǝM4.4-7.4,58íʚ655ɋʄ,SnO]nL?ó*ƙ







 ln R 
M>c1 :f1M, rrup=a1+a4M-c1+a128.5-Mn+	a3+a13M-c1











































































* SʰA(g)-Ê g,½ɰİņȔL^FTiʰM-dnclT`GVQenU rʰrup-ŪĖʞžǶɤ
ʘ Fʰ-ŪĖOA\,ťʮ1ʲ ɮŪĖ 0ʰ.5ʲ ũ6 0ʰʲ Ɲ=ŪĖʯʰ HW-qǩ*ʈ<ťʮ1ʲ q
ǩ£ 0ʰʲ ,ʯʰ S-IAT*ʈ<ťʮ1ʲ Vs>600m/sĖ,qȐ20mq 0ʰʲ Vs>600m/sĖ,




2.4.3 Chiou and Youngs(2008)APTNRUÎá¥Ã  
Chiou and Youngs(2008),ɤʘƾȼĵ-NGA project, 5#,ʆǦQnbʮAbrahamson and Silva, 2007; 
Boore and Atkinson, 2007; Campbell and Bozognia, 2007; Idriss, 2007ʯ,1#&ʰ°ʐíƤ°íʚ172íʚ*
9<3500ɋʄ:)<SnO]nL:ɤʘƾȼĵ?ƙȘ%< êʱ°,íʚ-1995ĩ­ıǯÉɼ
íʚ*<22ɋʄ,4&< NʱGA project,L^FTiɤʘƾȼĵ- SʰnOɿ,þM5.5-7.5,


















































ĵ(2.5)-íʚɃƜ ŪʰĖǹúïĵ ʚʰǄŪĖɤʘ*ʈ<óǼĵ& Yʰref-ƩĨŬÝ,ƛǅ½ɰİņȔL
^FTiʮť*9"%- PʰGAmPGV 7ȕ±Ôʯ ZʰTOR-qȐƻʰM-dnclT`GVQen
UʰRrup-ʚǄŪĖʞ:ĐɝIAT3&,ɤʘʰ-¥ũɆʰRX-ŪĖʞqȐ,íȻŗĽ:ĐɝI
AT3&,ɤʘ RʰJB-ŪĖʞ,íȻŗĽ:ĐɝIAT3&,ɤʘ FʰRV-ɮŪĖ,ť&1;Ɇ
30: 150,ȗç& 1ʰ=ý& 0')<ʱFNM-ơŪĖ,ť&1;Ɇ-60:-120,
ȗç&1 ʰ=ý-0')< cʱ,ʠ-äĤť&< ĵʱ(2.6)-ôȋĖ*ɢåIATùĦ*ʈ
<ĵ& Yʰ-IATùĦ?Þ6ƛǅ½ɰİņȔL^FTi Vʰs30-íȻʞ:ƻ30m3&,ĨîS









ȕ±&< 3ʱ,ʠ-äĤť&< ʱq,9* Cʰhiou and Youngs(2008),dSi-dncl
T`GVQenUʰŪĖʞžǶɤʘ ŪʰĖǹúïĵ ŪʰĖʞqȐƻ qʰǩÀƌ ƶʰɼ'ƻɼíǩƙɱ
?ɕűüť'% GʰMRotI50ʮBoore et al. 2006ʯ?ǟƩĨŐ²,ĨîǨ)½ɰİņȔL^FTi?
Ł<'&<  ʱ
 
2.4.4 Morikawa and Fujiwara(2013)APTNRUÎá¥Ã 
 Morikawa and Fujiwara(2013)-Kanno et al.(2006),SnO]nL* 2011ĩ3&*ê°&Ǧǝíʚ
?½SnO]nL?ó*ɤʘƾȼĵ?ƙȘ%<ʱKanno et al.(2006)- 1968 ĩÆÂƫíʚ:
2003ĩÆÂƫíʚ3&,ê°,íʚ'ʚǄɬ¤,SnO?Ⱦ6*êý&Ǧǝ 12,íʚ?½


































ĵ(2.8)'ĵ(2.9)- íʰʚɃƜ ʚʰǄŪĖžǶɤʘ íʰʚOA\?ɕűüť'óǼĵ& pʰre-PGAʰ
PGVʰņȔL^FTi,¡ʰMw-dnclT`GVQenUʰX-ʚǄŪĖžǶɤʘ kʰ-íʚOA




ŉʰD1400- Vs=1400m/sĖ,qȐƻʰGs-ƶɼíʚ,ùĦǔŉʰVs30- 30m3&,Ĩî SƱɰİʰ
pd pʰs-äĤť&<  ʱ D1400-ȸÍ2(2009),ƻɼíǩƙɱ 1400m/s Ė,qȐ'ʈ:=<











L^FTi,Ƨɨ?è2.2ʰè 2.3ǽʱè 2.2-AVS30=600m/s,Ǻɡíǩʰè 2.3-AVS30=300m/s
,88ɦĸíǩ&,ņȔL^FTi&< )ʱ qʰǩÀƌ-ȬŎ%: Cʰhiou and Youngs(2008)

















ɦĸ&-Chiou and Young(2008),dSiž7ÿ Øʱĵ,.:#-Ǻɡíǩ&žÿ200Galȇİʰ
88ɦĸíǩ&-9;ʤȶ&žÿ500-600Galȇİ,Ġɂ:=< ʱ,oɁå'% Aʰbrahamson and 
Silva(1997)-íǩȾơǺɡ9/ɦĸíǩ, 2 XOnl)ʰAVS30 ?ǟƶɼíǩȾơ'
D14008Z1.0?ǟƻɼíǩȾơ?Ñ;ª=,L^FTiɤʘƾȼĵ'ɕűüťǤ)"6&
<'Ȭ:=<ʱ,6ʰMorikawa and Fujiwara(2013)'Chiou and Youngs(2008),dSi-ɦĸí
ǩ&7ÿĠɂ:=)ʱ,,Ɂå'%ʰäĤ²Ƌ*ǟ:=½ɰİņȔL^FTi,ɶ
ʮAbrahamson and Silva(1997)ʲ ƩĨ2Ő²,īĨî Cʰhiou and Youngs(2008)ʲ GMRotI50ʮBoore et al., 
2006ʯ*9<ƩĨ2Ő²,īĨîʰMorikawa and Fujiwara(2013)ʲ ƩĨ2Ő²,]FTiÙŐʯ8íʚ
,SnO]nL,ɶř:=<  ʱ
ƄǸȌ,Đɝíʚ,L^FTiɤʘƾȼĵ,ƛǅ½ɰİņȔL^FTi*Đ<Ʌǀ½ɰİņȔL
^FTi,¢Ġ:ĵ(2.3)',Đņ?ǻɓ< ɇʱƋ-qɭ,ɇƋœʡ*ŀ  ʰ Somerville(2003)'Û
ƚ*íȻʞ,ĹʚɅǀɋʄ?ǟɇƋ?žµ*Ɣɍ<ʱŁ:=Øɤʘƾȼĵ, All Average ?è
2.4 íʰȻʞɅǀɋʄ?ǟíȻ9/ǈìŪĖíʚ,íʚÁǔŉ,Ƨɨ?è2.5 2ʰ.6 2ʰ.7*ǽ èʱ
2.5-Abrahamson and Silva(1997)ʰ è2.6-Chiou and Youngs(2008)ʰ è2.7-Morikawa and Fujiwara(2013)
,L^FTiɤʘƾȼĵ*Đ<Ʌǀ¡,¢Ġ?Øǽ%< )ʱ èʰuȨɧ-ȲǐĐť&Ȼǽ
%< Ʌʱǀɋʄ*-RotD50ʮBoore et al., 2006ʯ*9<ƩĨŐ²,ĨîņȔL^FTi?ǟ%<ʱ
Morikwa and Fujiwara(2013),ɤʘƾȼĵ*-ʰäĤ²Ƌ&ǟ:=ƩĨ2Ő²,]FTiÙŐ&Ƨɨ
1&<ʰRotD50 ?ǟŬĵ(2.3)',Đņ9;ȳ"ʱè 2.4 9;ʰAbrahamson and 
Silva(1997),L^FTiɤʘƾȼĵ-ʰƄǸȌ,ɇƋĐɝíʚ*Đ%«àƂģ&ĨîǨ)ǔŃ?ƀ
%<'-Ɉʙʱɤʘƾȼĵ-àƂ 0.3ȅr&ɴĒɎʰàƂ 0.3ȅq&ɴÿɎ')"%
<ʱChiou and Youngs(2008),L^FTiɤʘƾȼĵ7Abrahamson and Silva(1997),dSi2(ʤȶ&)
Ûƚ,ǔŃɂ%Ñ=< oʱŬ Mʰorikawa and Fujiwara(2013),dSi-ɇƋĐɝ,«íʚ,ĨîǨ
)ǔŉ?ƀ%<'ǻɓ&< êʱ°,íʚ*Đ<Ɏ- Mʰorikawa and Fujiwara(2013),L^
FTiɤʘƾȼĵž7țİʪ'Ň>=< ʱ=-äĤ²Ƌ*ǟ=íʚSnO]nL,ɶ
?Ðų%<'Ȭ:= ɇʰƋĐɝíʚA]lTOnb')<L^FTiɤʘƾȼĵ,Ŭ9;ț
İʪ)<¥Ýǻɓ&< èʱ2.5 2ʰ.6 2ʰ.7*ǽíȻʞɅǀɋʄ:Ł:=íȻ9/ǈì
ŪĖíʚ,íʚÁǔŉ,ɶ-ʰØè'7è2.4&ǽAll Average*Đ<¢Ġ*)<,&ʰØè&
ɂ:=<íʚÁǔŉ,¥Ý-Ǥ)<ʱAbrahamson and Silva(1997)8Chiou and Youngs(2008),L^FTi
ɤʘƾȼĵ?ǟ÷ÙʰL^FTiɤʘƾȼĵ,Ľʟ*9;«íʚ*Đ%àƂ 1.0ȅȇİ&íʚ
Á,ǝŐĸ	íȻŪĖíʚ















































loâA*+$&0 )  .%$0+
	APTNRUÎá¥ÃA¨dÖ»PTNRU
@z8JÆ¦dÖ»PTNRUA`Ap_A ÒèWmë9K{A©n{oâê




































S.D. 0.1s 0.2s 0.3s 0.5s 0.7s 1s 2s 3s 5s 
íȻʞ 0.45 0.49 0.47 0.63 0.86 0.97 0.72 0.51 0.44




è 2.9 * 2016 ĩʬÑǯuɼ,íʚ*<íȻʞ,ĹʚɅǀɋʄ':6Ɏ=IATù
Ħǔŉ?Ñ;ʏíʚóǩǬĺ,ĹʚƱĻ*9<íʚÁǔŉ,Ƨɨ?ǽ )ʱ Lʰ^FTiɤʘƾ
ȼĵ*- Morikawa and Fujiwara(2013)?ǟ%;ʰíʚóǩǬĺ,ĹʚƱĻ*Đ%- AVS30= 
1500m/s Ė,ƛǅ½ɰİņȔL^FTi?ȕ±ʰíʚóǩ? Vs=3000m/s 'Č%ʰAlYnPl
LƧ&< 2&ʏ<'&ǥǨ*íʚóǩq,ƛǅ½ɰİņȔL^FTi'ʱè2.99;íȻ
ʞ,Ʌǀɋʄ?ǟ%ɇƋ÷ÙʰØɅǀǎʇ,ĠǤÿʰȻ 2.3*ǽȲǐĐťɧq,ƛǅ

















































































 ;3W\·Somerville, 2003)P~ Abrahamson and Silva(1997) NGA project  Chiou and 
Youngs(2008)¹x©¶§­¶¦C^Morikawa and Fujiwara(2013) 3
¦®£ª´owIc/vGxHp_A¹$g@'lx¢­µª§¶
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Å*ª+.]F-net]ŃĸďÏ F-net]ŃTarget Freq. ĒÅé+.§ĸđÝĕĮ
















Rupture* Inv. F-net 
2000¡ľwîČīĸ Iwata et al.(2000) 2.16E+19 8.62E+18 6.6 0.1-1.0 9.0 â 
2003¡îpīĸ Hikima and Koketsu(2004) 1.80E+18 1.53E+18 6.1 0.05-0.5 4.0 â 
2004¡ºáîRĞĸ Asano and Iwata(2009) 1.07E+19 7.53E+18 6.6 0.05-1.0 4.0 â 
2005¡ôîČ»Õĸ Asano and Iwata(2006) 1.15E+19 7.80E+18 6.6 0.05-1.0 4.0 â 
2007¡Ĉêrĸ 




Horikawa(2008a) 1.10E+19 0.1-1.0 1.0 
2007¡ºáîRĞÕĸ 




Miyakoshi et al.(2008) 1.62E+19 0.1-1.0 4.0 
Horikawa(2008b) 6.50E+19 0.1-0.5 1.0 
¦İKĆą(2008) 1.02E+19 0.03-0.5 4.0 
2008¡¯gĵĸ Asano and Iwata(2011b) 2.76E+19 2.72E+19 6.9 0.1-1.0 4.0 À 
2011¡įĬîpīĸ Äa$	(2015) 2.78E+17 2.13E+18 6.2 0.1-0.5 1.0 â 





À ÇT$	(2014a) 1.37E+19 0.1-1.0 4.0 
Tanaka et al.(2014) 1.33E+19 0.1-1.0 4.0 
2013¡ÈÁîpīĸ ÇT$	(2014b) 7.10E+17 5.54E+17 5.8 0.1-1.0 1.0 â 
2013¡ÚĠUĢĸ ÇT$	(2015) 5.89E+17 5.47E+17 5.8 0.1-1.0 1.0 â 
2014¡įĬîpīĸ Óę£(2014) 8.09E+18 2.76E+18 6.3 0.05-0.2 9.0 À 
2016¡äÂĸkĸ 




Kubo et al.(2016) 1.70E+18 0.1-1.0 4.0 
2016¡äÂĸ 




Kubo et al.(2016) 5.50E+19 0.05-1.0 4.0 
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 ¤¤°µåSomerville et al.(1999)´ )d´)®¢åcÇáÕâÍÜá½¿?¾Áª&§¸¿5 
¾K4l,(±ÅÎØÞÑÆ(´G¦å?¾ÁªcÖÝÚâÏâ±ÎËâÞáÊ ¾%|½
·e$K4%´cfC´]Ã/L§Àæ#3.3³&§¸¿5·K4l,(±ÅÎØ














µK46(km)åRupture AreaµK4l,((km2)åAv. SlipµK4´7&§¸¿(m)åMax. Slipµ
K4´P-§¸¿(m)åNum. Asp.µG¥ÁªÅÎØÞÑÆ´JåTotal Asp. AreaµÅÎØÞÑÆ
(xo(km2)åAv. Asp. Slip.µÅÎØÞÑÆ(´7&§¸¿(m)åArea RatioµÅÎØÞÑÆxo]ãÅ
ÎØÞÑÆxo/K4l,(äåSlip Contrastµ§¸¿]ãÅÎØÞÑÆ(´7&§¸¿/K4



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3.4.2 S&!vRk]S ^{k]5:8?1? 
 Somerville et al. (1999)/ßƅ-ß'Ķª#ńÿƯäȰÞ:2AOakUBȰÞ;ȺÖ§/§




S =2.23 × 10-15×Mo
2
3   (3.2) 






S =4.24 × 10-15×Mo
1
2           7.50×1018Nm<Mo<1.8×1020(Nm)   (3.3) 





S =1.0 × 10-17×Mo          Mo>1.8×1020(Nm)   (3.4) 

Ùȫǣũ-í#3&/ÓČƤǍ;3-stage-scaling model*Ï1>(<ȸ1ȺIrikura and Miyake, 
2011ȹȺńÿƯäȰÞ*Ùȫǣũ/OIqkoHȟƱ>(=ȻřƮƺ/ǧŝûǸ0Ⱥœèǣũ







Q	GS S9?8>3k]~WU 0.?;>-FZp} P`cw
md} P`cD\S hYqD q

Q	vRk]S S9?8>3k]~WU 0.?;>-FZp} P`c
wmd} P`cD\S hYq










S =2.72 × 10-15×Mo2/3           SMo2/3  (3.5) 













-ƨƣ=*Ⱥu/ÓČĘ(3.7) - (3.10) 

Ssurface =2.8× 10-15×Mo2/3           SMo2/3  (3.7) 

Ssurface =4. × 10-11×Mo1/2           SMo1/2  (3.8) 

Suried =2.67 × 10
-15×Mo2/3           SMo2/3  (3.9) 

S uried=3.94 × 10






et al.(2004)*ŁÇơ)=Ⱥ¢ǜƮƺ4+èćȸÙǝȽ2.99ȺƉØȽ2.03ȹ0,Ȼ  
 ńÿȮ¦/ďÚĨ±ȡuș0¨ĝGjTG@ó#Ę(3.1)-:<ƾª>=Ȼ5#Ⱥ¨ĝGjT
G@ó),AOaGWű/èȜèńÿ-û(0ȺFujii and Matsu’ura(2000)-:%(3.1MPa 
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		k]GE aTgIB SK!vRk]S r
ÙȫRC_ ďÚĨ±ȡuș Ũƅć
¦Ùȫ 1.68 0.38 
ÙǝńÿÙȫ 1.64 0.35 










et al., 2004ȹ)ưǰ>#ŊƩ,ćƞ0Ö§/§ȤÙů§Ùȫ)0ưǰ),%#Ȼ  

3.4.3 S&!vRk]S e{k]5:8?1? 
 Somerville et al.(1999)/róßƅ-ß'ȺńÿȮ¦/ďÚ3<ș/1.5tè,3<@ŕ
=ȰÞȸAOakUBȹ@Ķª#Ȼ3<ș/vÚǹĪȺƒ-3<ș/èAOakUBȰÞ
/íØ0Ĝȫµ/ƘĲ-Ɓȟ?%(<ȺgVl¶-ȧ(0ȗǡ,ȫƄ\jfqRq*,=Ȼ
Somerville et al. (1999)0Öæ/15/§ȤÙů§Ùȫ;AOakUB@ĶªȺAOakUBȮƹ*
ÙȫgqfoW/ǙĈƥ­@Ʊ(<Ⱥu/ÓČĘ(3.11)@Ļţ(=Ȼ 

S a=5.00 × 10










-16×Mo2/3  (3.12) 

Ĥ;>#¦Ùȫ-û=ǙĈƥ­0ȺSomerville et al.(1999)/ÓČĘ*ť.ûĨ=ǉŞĤ;>#Ȼ  
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




Q	vRk]S S9?8>3)07;2* 0.?;>-FZp} 
cw P`cD\S hYq






ÙȫRC_ Ȯƹű(Sa/S) Ũƅć 3<șű(Da/D) Ũƅć
¦Ùȫ 19.9% ±3.8 2.08 ±0.25 
ÙǝńÿÙȫ 22.2% ±3.4 1.92 ±0.22 







S a, Surface=5.25 × 10
-16×Mo2/3  (3.13) 

S a, Buried=4.76 × 10










































































2000ĐȷÁƧǠȕ Iwata et al.(2000) 8.2 
10.3 ±3.1 
7.371018 
2003ĐõÝƧ·ȕ Hikima and Koketsu(2004) 13.9 5.401018 
2004ĐŅƊƧyǼ Asano and Iwata(2009) 7.6 6.671018 
2005ĐƲāƧǠņŸ Asano and Iwata(2006) 10.5 8.011018 
2007ĐǗƠ¹ă 




Horikawa(2008a) 13.8 1.201019 
2007ĐŅƊƧyǼŸ 




Miyakoshi et al.(2008) 11.5 9.341018 
Horikawa(2008b) 10.2 8.671018 
ęȞpǑǐ(2008) 6.4 6.871018 
2011ĐȜȘƧ·ȕ Ŝ 4(2015) 14.2 6.531018 
2011ĐȬāƧśȕ ŲǸē(2011) 13.0 4.021018 
2013Đƀǽăȃ ş4(2014b) 5.5 2.241018 
2016ĐȷÁƧyȕ Kubo et al.(2017) 7.1 3.921018 
Ùǝńÿ 







7.151018 ş4(2014a) 7.4 7.201018 
Tanaka et al.(2014) 9.9 7.601018 
2013ĐšŗƧ·ȕ ş4(2015) 7.4 2.861018 
2014ĐȜȘƧ·ȕ ŲǸē(2014) 8.5 4.841018 
2016ĐƎř®ȫ 




Kubo et al.(2016) 5.0 2.761018 
2016ĐƎřřȫ 












A=1.× 1010×Mo1 3   (3.20) 
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Ư 
Q	\GS S9?8>3|No=6< 0.?;>-FZp} cw
V# P`cD\S hYqDV# q

Q	Sk]S S9?8>3|No=6< 0.?;>-FZp} c
wV# P`cD\S hYq q

Q		vRk]S S9?8>3|No=6< 0.?;>-FZp} c







ASurface=1.7× 1010×Mo1 3   (3.21) 

































































































Asano, K. and Iwata, T. (2006)Source process and near-source ground motions of the 2005 West 
off Fukuoka Prefecture earthquake, Earth, planets and Space, Vol. 58, pp.93-98. 
Asano, K. and Iwata, T. (2009)Source rupture process of the 2004 Chuetsu, mid-Niigata 
prefecture, Japan, earthquake inferred from waveform inversion with dense strong-motion data, 
Bull. Seism. Soc. Am., Vol.99, No.1, pp.123-140. 
Asano K. and Iwata, T. (2011a)Source rupture process of the 2007 Noto Hanto, Japan, earthquake 
estimated by the joint inversion of strong motion and GPS data, Bull. Seism. Soc. Am., Vol.101, 
No.5, pp.2467-2480. 
Asano, K. and Iwata, T. (2011b)Characterization of stress drops on Asperities Estimated from 
the heterogeneous kinematic slip model for strong motion prediction for inland crustal 
earthquake in Japan, Pure and Applied Geophysics, Vol.168, pp.105-116. 
Asano, K. and Iwata, T. (2016)Source rupture processes of the foreshock and mainshock in the 
2016 Kumamoto earthquake sequence estimated from the kinematic waveform inversion of 
strong motion data, Earth, Planets and Space, Vol.68, No.147, DOI 10.1186/s40623-016-0519-
9. 
Aoi, S., Sekiguchi, H., Morikawa, N. and Kunugi, T. (2008)Source processes of the 2007 Niigata-
ken Chuetsu-oki earthquake derived from near-fault strong motion data, Earth Planets and 
Space, Vol.60, pp.1-5. 
Boatwright, J. (1988)The seismic radiation from composite models of faulting, Bull. Seism. Soc. 




¶ȺŉřėƿðŦȋǃǵłȩȺƼ 545ÅȺpp. 51-62Ȼ 
Eshelby, J. D. (1957)The determination of the elastic field of an ellipsoidal inclusion, and related 
problems, Proceedings of Royal Society, A241, pp. 376-396. 
Fujii, Y. and Matsu’ura, M. (2000)Regional difference in scaling laws for large earthquakes and 
its tectonic implication, Pure and Applied GeophysicsVol.157, pp.2283-2302. 
Hartzell, S. H. and Heaton, T. H. (1983)Inversion of strong ground motion and teleseismic 
waveform data for the fault rupture history of the 1979 Imperial Valley, California earthquake, 
Bull, Seism, Soc, Am, Vol.73, pp.1553-1583. 
Hikima, K. and Koketsu, K. (2004)Source processes of the foreshock, mainshock and largest 
aftershock in the 2003 Miyagi-Ken Hokubu, Japan, earthquake sequence, Earth, planets and 
Space, Vol. 56, pp.87-93. 
ęȞÐȺǑǐrǺ(2008)ȽźĝǪț*ƃÙVqR@ƙ# 2007 ĐŅƊƧyǼŸÙȫ/
ȫƄȎƷǧŝȺŉřÙƖĭŋƵðȌÇ 2008Đè~ƸȩȺS146-015. 
ęȞÐ(2013)Ƚ2011ĐƲăƧžȉ<ÙȫȸMJ 7.0ȹ/ȫƄȎƷȺÙȫƼ 2ȁȺVol.64, pp.  
243-256. 
Horikawa, H.(2008a)ȽCharacterization of the 2007 Noto Hanto, Japan, earthquake, Earth, planets 
and Space, Vol.60, pp1017-1022. 
Horikawa, H. (2008b)ȽThe 2007 Chuetsu-oki, Japan, earthquakeȽrupture over a complicated fault 
system, ŉřÙƖĭŋƵðȌÇ 2008Đè~ƸȩȺS142-P002. 
Irikura, K. (1986)ȽPrediction of strong acceleration motion using empirical green’s function, 7th 
Jpn. Earthq. Eng. Symp., pp. 151-156. 
¥îŬȔȺsñĚī(2001)ȽMYkEÙȫ/Ĝȫµ~ƃȺÙðȪǯȺ110(6)Ⱥpp.849-875. 
¥îŬȔȺsñĚīȺĂƚƫîȺȚŵ¤ĔȺĄȂƳı(2002)ȽĜȫµ~ƃ/#7/ŭ
mM]*"/ŤǬȺƼ 11ÓŉřÙȫąðMobNDeǵłȩȺpp. 567-572. 
Irikura, K. and Miyake, H. (2011)ȽRecipe for predicting strong ground motion from crustal 
earthquake scenario, Pure and Applied Geophysics, Vol.168, pp.85-104. 
Iwata, T., Sekiguchi, H., Matsumoto, T., Miyake, H. and Irikura K.(2000)Source process of the 
2000 western Tottori Prefecture earthquake and near source strong ground motion, paper present 
at 2000 Fall Meeting Seisml., Soc. Japan, 2000. 
ÙȫǴŠƮƺĺȍřȕ(2016)ȽȫƄńÿ@ƒó#Ùȫ/Ĝȫµ~ƃĳŹȸmM]ȹȺ
<https://www.jishin.go.jp/main/chousa/16_yosokuchizu/recipe.pdf> (2018Đ 10Ŕ 3ŉȠǥ)
Kagawa, T., Irikura, K. and Somerville, P.G. (2004)ȽDifference in ground motion and fault rupture 
process between the surface rupture and buried rupture earthquakes, Earth, Planet and Space, 








×ŗðǵłȩȺNo.801/I-73, pp.21-32, 2005.  
Kikuchi, M. and Kanamori, H. (1991)ȽInversion of complex body waves –ȺBull. Seism. Soc. 
Am., Vol.81, pp.2335-2350.  
ǚŶŭđȺĀyì(2001)ȽňğèÙȫ/ƯäȎƷ=AOakUB/ÉóȺLCOgȺ
5(7)Ⱥpp.6-7. 
ŲǸē(2011)Ƚ3 Ŕ 15 ŉȬāƧśȕ/Ùȫ – ȃÙĜȫźĝ-:=ȫƄȎƷǧŝȸőóȹ
 <http://www.data.jma.go.jp/svd/eqev/data/sourceprocess/event/20110315near.pdf> ȸ2018
Đ 9Ŕ 24ŉȠǥȹ 
ŲǸē(2014)Ƚ2014Đ 11Ŕ 22ŉȜȘƧ·ȕ/Ùȫ – ȃÙĜȫźĝ-:=ȫƄȎƷǧŝ
ȸőóȹ <http://www.data.jma.go.jp/svd/eqev/data/sourceprocess/event/20131122near.pdf 
> ȸ2018Đ 9Ŕ 24ŉȠǥȹ 
Kubo, H., Suzuki, W., Aoi, S. and Sekiguchi, H. (2016)ȽSource rupture processes of the 2016 
Kumamoto, Japan, earthquakes estimated from strong-motion waveforms, Earth, Planet and 
Space, Vol. 68, No.161, DOI 10.1186/s40623-016-0536-8. 
Kubo, H., Suzuki, W., Aoi, S. and Sekiguchi, H. (2017)ȽSource rupture process of the 2016 central 
Tottori, Japan, earthquake(MJAM 6.6) inferred from strong motion waveforms, Earth, Planets 
and Space, Vol.69, No.127, DOI 10.1186/s40623-017-0714-3.  
Madariaga, R. (1979)ȽOn the relation between seismic moment and stress drop in the presence of 
stress and heterogeneity, Journal of Geophysical Research, Vol.84, pp.2234-2250. 
Mai, M., Spudich, P. and Boatwright, J. (2005)ȽHypocenter locations in finite-source rupture 
models, Bull. Seism. Soc. Am., Vol.95, No.3, pp.965-980. 
Ŝ ĖĚȺȶž´ȺõǘƮ(2015)ȽĜȫǪț-ß' 2011Đ 3Ŕ 12ŉȜȘƧpŅƊƧƧ
âȃ/Ùȫ(Mw6.2)/ȫƄgVl/ĺóȺS15-P06. 
Miyakoshi, K., Kurahashi, S., Irikura, K. and Okazaki, A.(2008)ȽSource modeling of the 2007 
Niigata-ken Chuetsu-oki earthquake, 7th General Assembly of Asian Seismological Commission 
and Seismological Society of Japan, X4-059. 
õǘƮȺ¥îŬȔȺȚŵ¤Ĕ(2015)ȽĜȫµǪț@ƙ#ȫƄCo[qNio-ß'
Ö§/§ȤÙů§Ùȫ/ȫƄ\jfqRq/OIqkoH­/©ŤǩȺŉřÙȫąð
ǵłȩȺƼ 15ĉȺƼ 7ÅȸƒȩÅȹȺpp.141-156. 
 70 
Murotani, S., Matsushima, S., Azuma, T., Irikura, K. and Kitagawa, S. (2015)ȽScaling relations 
of source parameters of earthquakes occurring on inland crustal mega-fault system, Pure and 
Applied GeophysicsȺVol.72, pp.1371-1381. 
yŚŻ£ȺõŮȦ(2000)ȽńÿȃĜȫµMdhmqMio/#7/Ƈ<ȊĕōȞȟŀ/
ȃĘȺÙȫƼ 2ȁȺƼ 53ĉȺpp.1-9Ȼ 
ǛŐǓ(2010)Ƚȇńÿ*Ū >ńÿ/Ȑ@ǔİ#ŉř/Ùů§Ùȫ/ƬÎŖm`l
/OIqkoH­ȺŉřėƿðŦȋǵłȩȺƼ 75ĉȺƼ 651ÅȺpp.923-932. 





şrùȺõǘƮȺūê(2015)ȽĜȫǪț-ß' 2013Đ 4Ŕ 13ŉƀǽăȃ/Ùȫ
(Mw 5.8)/ȫƄgVl/ĺóȺŉřÙȫð 2015ĐƴïèǶƈ~ƸȩȺS15-P05. 
Somerville, P., Irikura, K., Graves, R., Sawada, S., Wald, D., Abrahamson, N., Iwasaki, Y., 
Kagawa, T., Smith, N. and Kowada, N.(1999)ȽCharacterizing crustal earthquake slip models 
for the prediction of strong ground motion, Seism. Res. Let., Vol. 70, No. 1, pp. 59-80. 
ŮŚȨ|(1998)Ƚŉř¬ă-=Ùů§Ùȫ/OIqkoH­Ⱥ-Ùǝńÿ/Ğȯ:2
ÙȫǞö/ȟȌ-ȺÙȫƼ 2ȁȺƼ 51ĉȺpp. 211-228. 
Tanaka, M., Asano, K., Iwata, T. and Kubo, H. (2014)ȽSource rupture process of the 2011 
Fukushima-ken Hamadori earthquake : how did the two subparallel faults rupture?, Earth, 
Planets and Space, Vol.66, No.101, DOI 10.1186/1880-5981-66-101. 
ƚy}ȺęȞÐȺ{ƚÒƻ(2017)ȽȫƄCo[qNioǉŞ-ß'ÙȫƟƘÿŽ
-=3<ȊĕōȞȟŀ/ǭȺŉřÙȫąðǵłȩȺƼ 17ĉȺƼ 5ÅȺ20pp. 
Tinti, E., Fukuyama, E., Piatanesi, A. and Cocco, M. (2005)ȽA kinematic source-time function 
compatible with earthquake dynamics, Bull. Seism. Soc. Am., Vol.95, No.4, pp.1211-1223. 
ȑƚŎŬ(2002)Ƚ2000 ĐȷÁƧǠȕÙȫ/”Ùå”-&(/ǔú âƜǡǅŹ-:=ǝ
ÿǱƟ3</ÃǗĪ/ŤǩȺżńÿƮƺȺVol.21, pp.93-98Ȼ 
Wells, D. L. and Coppersmith, K. J. (1994)ȽNew empirical relationships, among magunitudeȺ





· 4µ 2016{é_°KÜgä¦\ä¡?5C¼ 
 
4.1 µUp 






















































 ƁǢǱ#*ʔʒìǢʓɴƽǩĄœȧǢǱő)ķʂȳƵȋʒK-NETʔKiK-netʓʒAoi et al., 2004ʓʔțƧ



















ß$ʔņǺMdFXo*ƠĩŐº)ĩð¤#: RotD50 ŐºʒBoore et al., 2006ʓ$ʕPGA $
PGV)ɑʀƴȩĳ'*ÚtȔĜ(1999) jWo=Ǌ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ŝĈ;":ʒĴɱʔ2017ʗ Kubo et al., 2017ʗēƇ/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f4.5 TTR005(vH)G«j£(` H) «èØ(I)Ï$ZÙ|Ù| (B.P.F. =0.1- 
10Hz) 
     
 
f4.6 ä¡'D9F.@D!#JhÔ"ÝVx(vH: Kubo et al,. 2017; `H: r, 2016; I 





 Ɓʂ Âʂ ʂ 
ǒǉűŶ* 2017/10/21 14:07 2016/10/21 12:12 2016/10/21 19:20 
ʂýȑ* 
38.3805 35.3807 35.4513 
133.8562 133.8548 133.8245 
ʂƷƱ(km)* 11.61 10.26 8.30 
Mo(Nm)** 2.24E+18 1.81E+15 2.77E+14 
Mw** 6.2 4.1 3.6 
ɍß/¨ ū/.9ȴ 


































sH¶gÊæ(Kubo et al., 2017) 


   







 Âʂ ʂ 
ïʂjuisXƞ 1237 8086 
IuZuâƫŨ(ûïʂ)[Hz] 0.29 0.20 
IuZuâƫŨ(ēïʂ)[Hz] 2.49 2.23 
ņÄɵyɫƞ 2.4 6.1 
ɩ(Ü<Ũ 8 11 
ēïʂ)ŬĖʄǰ [km2]* 0.81(0.9×0.9) 1.0(1.0×1.0) 




































































SMGA1 5-8 5-8 2.1-3.0 0.2-1.0 1.9-2.9 
SMGA2 2-5 2-5 - 0.2-1.0 10.0-19.0 





 SMGA1 SMGA2 
ɯ[km] 5.4 3.0 
ħ[km] 7.2 4.0 
ʄǰ[km2] 38.9 12.0 
Üȷʄǰ[km2] 50.9 
ïʂjuisX[Nm]* 1.46E+18 1.33E+17 
ņÄɵyɫ[MPa] 14.3 7.6 
m@NR@h[s] 0.2 0.5 
ǣ÷ţɜĮ[km/s] 2.5 


















































 f4.10 ZÙ|Ù|ÏRÑºR×(êîÏRíÕîSMGA1íåî  
         SMGA1+2, B.P.F. =0.2-10Hz) 
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Ėǣ÷ʇò* S=256km2$&9ʔƁǢǱ) SMGAȌʄǰ$)ƞ* 20%$&:ʕSomerville et al.(1999)
ĩðǓ&>MdnV?Ȍʄǰƞ*22%ʔì¶)ïʂ'đ"ƐȸĊș/(2015)*16%=Ǧ"
9ʔ|ȇƈ$ƒ(ũÜ:ȇƈŀ8;ʕvŮʔ2000 ĪʐÕǙȭɦïʂ* SMGA Ȍʄǰƞ* 12%
ʒSa= 57.6km2ʓŀ8;"9ʔ2016ĪʐÕǙ}ɦ)ïʂ)/	SMGAÐ4:ÃÜûʔ2000
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• ņÄɵyɫ*SMGA1 14.3MPaʔSMGA2 7.6MPa$&9ʔSMGA1*Somerville et al.(1999)
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2011ĊșÿƙŔȂ ŨǨċ(2011) 5.9 8.38E+17 SS 293 70 157 Ɓ Ɓ 
2013ĊřŐƙ¹Ȃ ŗ3(2014) 5.8 5.54E+17 SS 165 80 -15 Ɓ Ŏ 
2013ĊųǯĀǲ ŗ3(2015) 5.8 5.47E+17 RV 179 65 102 Ɓ Ɓ 
2014Ċȋȅƙ¹Ȃ ŨǨċ(2014) 6.3 2.76E+18 RV 25 50 65 Ŏ Ŏ 
2016ĊƄŒ±Ș Kubo et al.(2017) 6.1 1.74E+18 SS 212 89 -164 Ŏ Ŏ 
















   




Å5.2 Æ¿tÜ,Ë  `












2011ĊșÿƙŔȂ 2011/3/11 22:40:36.7 35.3067 138.7017 14.0 4.2 2.15E+15*    
2013ĊřŐƙ¹Ȃ 2013/2/26 15:26:49.1 36.8770 139.4075 2.79 3.6 1.40E+15** 340 89 -7 
2013ĊųǯĀǲ 2013/4/13 15:17:10.4 34.4172 134.8388 13.77 3.5 1.44E+14** 107 78 132 
2014Ċȋȅƙ¹Ȃ 2014/12/22 01:17:4.45 36.6915 137.8867 5.3 4.4 3.52E+15** 42 60 104 
2016ĊƄŒ±Ș 
2016/4/14 21:37:40.9 32.7400 130.7917 9.0 3.9 1.22E+15*    
2016/4/15 21:55:01.8 32.7700 130.8267 8.0 3.9 1.63E+15*    











































2011ĊșÿƙŔȂ 262 0.62 2.81 5 2.10 11.7 3.26 0.4-10 
2013ĊřŐƙ¹Ȃ 396 0.25 1.04 4 6.19 0.45 3.10 0.3-10 
2013ĊųǯĀǲ 960 0.79 4.5 6 4.44 2.84 3.40 0.5-10 
2014Ċȋȅƙ¹Ȃ 286 0.41 1.46 4 4.47 3.45 3.00 0.3-10 
2016ĊƄŒ±Ș 
651 0.44 2.13 5 5.21 3.17 
3.30 0.3-10 



















































































Misfit=     (aenv,obs-aenv,syn)
2
t
 aenv,obs2t  aenv,syn2t 

componentstation
+   (uobs-usyn)
2
t























































































































Search Range 2-6 2-6 0.01-1.50 1.6-2.6 1-5 5 
Estimated param. 2.9-5.6 2.5-3.3 0.30-0.59 2.5-2.6 3 5 
Best param. 5.6 3.3 0.37 2.5 3 5 
2013ĊřŐ
ƙ¹Ȃ* 
Search Range 2-7 2-7 0.01-1.50 4.6-7.7   
Estimated param. 4.7-5.9 2.0-5.9 0.43-0.82 5.0-6.1   
Best param. 4.7 5.9 0.68 6.0   
2013Ċųǯ
Āǲ 
Search Range 2-6 2-6 0.01-1.50 3.3-5.5 1-6 1.6 
Estimated param. 2.0-3.6 2.0-4.0 0.08-0.23 4.1-5.5 2-4 4-6 
Best param. 2.6 4.0 0.15 5.4 3 5 
2014Ċȋȅ
ƙ¹Ȃ 
Search Range 2-7 2-7 0.01-1.50 3.4-5.6 1-4 1-4 
Estimated param. 2.0-2.7 2.1-5.6 0.17-0.39 3.7-5.3 1-2 2-3 
Best param. 2.7 4.7 0.39 5.2 1 3 
2016ĊƄŒ
±Ș 
Search Range 2-7 2-7 0.01-1.50 3.9-6.5 1-5 1-5 
Estimated param. 2.4-3.0 2.3-4.1 0.22-0.54 5.8-6.5 1-2 5 











Å5.5.1 2011 Þ}²Õ,tÜ,SMGAHPMUAU 
Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 








     
            









     
         
r5.4.3 W ä2013¥Î~[Ð,tÜ,Ó«hÜ§NDRáZ/!(2015)*fº âãX 
 äSA*1410p,É¼(25%SMGA,Ö+"(Ýä®#%SMGA)ãkW ä 
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Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 














Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
















Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 


























Parameter Mo(Nm) SSMGA(Km2) 	a (MPa) Rise Time(s) Vr(km/s) 
SMGA1 8.841017 11.3 18.4 0.22 
2.38 















SSMGA, surface=3.29×10-16×Mo2/3  (5.13) 






















ÜȘ SMGA Num. Sa(km2) Sa/S SSMGA(km2) SSMGA/S Moa(Nm) MoSMGA(Nm) 
2011ĊșÿŔȂ 1 16 0.17 18.5 0.19 3.771017 6.721017 
2013ĊųǯĀǲ 1 22 0.18 10.4 0.09 3.381017 1.681017 
2016ĊȣÆƙ{Ȃ 1 48 0.19 50.9 0.20 7.041017 1.591018 
2013ĊřŐƙ¹Ȃ 1 20 0.24 27.7 0.33 3.781017 5.541017 
2014ȋȅƙ¹Ȃ 1 54 0.25 12.7 0.06 2.481018 1.171018 
2016ĊƄŒ±Ș 
1 24 0.08 11.3 0.04 3.781017 8.841017 





























































Ďƙ½ȂÜȘ.5 Seikiguchi et al.(2002).ȘŸCr^tMlr.ƻŖ@Âƃ'=ȧTotal SMGA /






SSMGA, surface=3.43×10-16×Mo2/3  (5.19) 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ASS,surface=1.95×1010×Mo1/3  (5.23) 
ASS, buried=3.23×1010×Mo1/3 (5.24) 
ARV, surface=1.81×1010×Mo1/3  (5.25) 
ARV, buried=2.73×1010×Mo1/3 (5.26) 
 


































































































  ENVt=( t-ta
tb-ta
)2     ( ta≤t ≤tb) 
ENVt=1.0    ( tb≤t ≤tc)  
ENVt= exp - ln10  t-tc
td-tc

































































































































Moa = μ Sa Da
Δσa=A/(4πrβ2)
1.25E+18 log10=1.5Mw+9.1
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